Abstract-Mineralogical, petrographic, and geochemical studies of mafic granulites of the South Muya Block (Central Asian Orogenic Belt) have been carried out. The granulite protoliths were olivine-and plagioclase-rich cumulates of ultramafic-mafic magmas with geochemical affinities of suprasubduction rocks. The isotope-geochemical characteristics of the granulites indicate the enriched nature of their source, associated with recycling into the mantle of either ancient crust or oceanic sediments, or intracrustal contamination of melts at the basement of the ensialic arc. Formation of garnet-bearing parageneses has occurred during high-pressure granulite metamorphism associated with accretion in the eastern part of the Baikal-Muya composite terrane.
In the eastern part of the Baikal-Muya Foldbelt (BMB), the Muya metamorphic Block occurs: within it the North Muya eclogite-gneiss complex marks the Late Baikalian paleo-subduction zone [1] [2] [3] . Within the southern segment of the Muya Block, there are high-pressure metabasites present: these are mentioned in only a few publications, lacking isotopic and geochemical data [4, 5] . The rocks of the South Muya Block base are exposed in the Kindikan Block comprised mainly of schists, gneisses, and calciphyres. Earlier within the South Muya Block, several types of metabasics, metamorphosed under granulite and eclogite facies metamorphism, were found (garnet granulites, garnet pyroxenite, eclogite-like rocks, and eclogite) [4, 5] . Here the results of a detailed study of the mineralogical and geochemical characteristics of two types of the mafic granulites from the South Muya Block are presented in order to recover the conditions of their formation and the relationship to subductioncollisional events in the eastern part of the BMB.
In the western part of the Kindikan Block (Dlinnyi Creek, near the village of Irakinda, N 55°55′10′′, E 115°16′20′′), two types of mafic granulites contrasting in appearance and degree of retrograde change have been selected. The rock of Type I forms large elongated bodies up to several tens of meters long, occurring among garnet-clinopyroxene granulites of Type II and colluvial deposits.
The Type I rock is subjected to severe retrograde metamorphism. They are composed of antigorite aggregate with numerous veins containing chlorite, amphibole of tremolite-actinolite composition, reddish iddingsite (total 60-90 vol % of the rock), while clinopyroxene and garnet are subordinate. The primary paragenesis includes garnet (10%) which forms xenoblasts (up to 1 mm across) and rims between patches of iddingsite and a brown unidentified aggregate (Fig. 1a) . Colorless, often twinned clinopyroxene occurs as porphyroblasts up to 5 mm in size (10-30%). Garnet contains anhedral clinopyroxene inclusions and acicular inclusions of corundum up to 10 μm in size. Aggregates of chlorite and Mn-rich epidote (with up to 4.2 wt % MnO) with micron-sized grains of hercynite replace the garnet. Clinopyroxene is replaced by brown edenite-pargasite amphibole and in some samples is encircled by a crown of a subhedral amphibole aggregate of similar composition.
Metabasics of Type II are predominantly massive garnet-pyroxene rocks, to a varying degrees affected by retrograde alteration (Fig. 1b) . The rocks have granonematoblastic textures with large subhedral garnets, varying in size from 300 to 600 μm, and anhedral clinopyroxene grains (100-300 μm). Some of the samples contain segregations of plagioclase grains with finegrained garnet. The garnet composition is similar in both rock types (Prp 32-42 Grs 16-31 Alm + Sps 31-37 , f = 44-51% for Type I; Prp 38-51 Grs 17-24 Alm + Sps 27-41 , f = 34-50%, for Type II). In the rocks of Type I garnet, the composition varies considerably ( Table 1) . Xenoblasts of the garnet are almost uniform in the iron content, but show a decrease of CaO towards the periphery, with an increase in the FeO and MgO concentrations. Large garnet grains in Type II rocks are almost uniform with regressive zoning observed only in marginal parts. The composition of the fine grains of garnet corresponds to edge parts of the coarse grains. Clinopyroxene in Type I rocks (f = 3-15%) is practically homogeneous and contains up to 12 mol % of jadeite component. Clinopyroxene that forms inclusions in garnet varies in composition and comprises 5-30 mol % of jadeite and 10-16 mol % of chermakite minals. Clinopyroxene in Type II rocks (f = 8-14%) demonstrates weak zoning expressed in variations of the chermakite content (11.0-13.8 mol% in the central part, 7-11% at edges) with a homogeneous distribution of jadeite (less than 5 mol %). Clinopyroxene in both types of rocks con- The equilibrium temperature calculated using the garnet-pyroxene geothermometer [6] for garnet and omphacite inclusions in Type I rocks is in the range of 800-850°C. A similar value (790°C) has been obtained by applying a clinopyroxene-orthopyroxene geothermometer [7] . The omphacite composition with a maximum content of jadeite from inclusions in garnet in Type I rock corresponds to a minimum pressure of 16 kbar at 800°C. The equilibrium temperatures of the outer zones of garnet and clinopyroxene in Type II rocks correspond to 770-810°C with a significant scatter and much higher values for the central parts of the same grains (870-950°C).
The geothermobarometry results for these two rock types point to the fact that the last equilibrium of garnet-pyroxene paragenesis was reached under granulite facies conditions at about 800°C. At the same time, according to experimental data, paragenesis garnet + clinopyroxene + corundum in the rocks of Type I at Ca/(Ca + Mg) = 0.1-0.3 is stable at temperatures above 900°C [8] , which is consistent with temperature estimates in the centers of garnets and pyroxenes in Type II rocks (950°C). Accordingly, the pressure calculated for the omphacite composition in garnet may be underestimated and in fact reaches 18 kbar. The values of Al IV and Al VI in the rock-forming pyroxene of both rock types are typical of pyroxene from granulites [9] ; only omphacite inclusions in the reaction rims of garnet demonstrate a high content of the jadeite component. Reconstruction of the composition of the central zones of clinopyroxene in Type II rocks containing plagioclase grains, which are interpreted as the product of omphacite decomposition also agrees with the content of up to 30 mol % of jadeite and 14 mol % of chermakite minals (corresponding to a pressure above 15 kbar), which indicates similarity of the maximum metamorphic P-T parameters of the two rock types during the HP-HT phase. The studied rocks of both types show flat REE distribution patterns with a slight negative slope and a similar ΣREE (9-24 ppm in Type I and 13-37 ppm in Type II rock) and La/Yb N ratio (1.7-3.1 and 1.7-5.2, respectively). The Type I granulite in most cases shows a positive Eu anomaly (Eu * 1.2-1.4), and occasionally, a negative one (0.5-0.8). REE patterns of the Type II rocks always demonstrate Eu-maximum (Eu * 1.3-4.9). Spider diagrams show the fractionated nature and have minima of Nb, Ta, Zr, Hf, Ti, and P, as well as positive anomalies of Pb and Sr (Fig. 2) . In the Sm-Nd isochron diagram (Fig. 3) , figurative points of the granulites aligned to errochron corresponding to an age of 815 Ma. Calculated to that age, ε Nd (T) are slightly negative (-1.9...-3.2) ( Table 2) .
According to several studies [11] [12] [13] , garnet-rich olivine cumulates and garnet gabbro rocks are typical of a lower island arc crust that is consistent with the suprasubduction geochemical affinities of the rocks studied. It has also been found that the pressure at the base of the island arcs can reach 14 kbar. Thus, in the two rock types studied, their mineralogical and petrographic features have been formed by their contrasting composition (primarily Al 2 O 3 and MgO contents) and common P-T evolution trend, including metamorphism under high P-T parameters, subsequent granulite facies metamorphism at moderate pressure, and a further retrograde transformation during exhumation in the process of accretion in the eastern part of the Baikal-Muya terrane. The obtained errochron points to the Neoproterozoic age of these mafic rocks. The initial ratio of 143 Nd/
144
Nd and the negative ε Nd (T) values indicate either an enriched mantle source or the significant contamination of the basite protoliths by recycling of the ancient continental crust or oceanic sediments in the subduction zone, or intracrustal contamination of mafic melts by the Early Precambrian lower crust in ensialic island arc settings.
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